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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide each vehicle with 
position information of plural other vehicles to enable them 
to confirm positions of each other. 

SOLUTION: Position information of each vehicle is collected 
by a car navigation device of the vehicle. This information is 
transmitted to a management center 1g by a telephone unit 
1e. The management center 1g receives it by a telephone 
unit 1h. Position information on plural vehicles are managed 
by a vehicle position information management device 1i. 
These position information are delivered to each vehicle 
from the management center 1g by a satellite digital sound 
broadcasting transmitter 1j and received by a satellite digital 
sound. broadcasting receiver If at the vehicle side. Marks 
are displayed in pertinent geographic positions on a digital 
map of a display device 1 d on a vehicle so that the active 
state can be recognized. Each vehicle can confirm positions 
of plural vehicle including the vehicle itself and other 
vehicles. A vehicle mark on the digital map is selected to 
automatically telephone the pertinent vehicle; and speech 
and data transmission are performed. 
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(54 ) [Title of the Invention] Vehicle position information providing 
system and ^vehicle position information providing method 

(57) [Summary] 

[Object] To provide each vehicle with position information on a 
plurality of other vehicles to enable them to confirm positions 
of one another. 

.[Solving Means] A Car navigation device of each vehicle, is used 
to collect own-vehicle position information. This information is 
transmitted to a management center through a telephone unit thereof . 
This is received by the management center through a telephone unit 
thereof . Position information on a plurality of vehicles is managed 
by a vehicle position information management system. The position 
information is distributed to each vehicle from the management center 
through a satellite digital audio broadcast transmitter, and 
received by the vehicle through a satellite digital audio broadcast 
receiver thereof. Marks are displayed in corresponding geographic 
positions on a digital map of a display device on a vehicle such 
that the active state can be grasped. Each vehicle can confirm 
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positions of a plurality of vehicles including the own vehicle and 
the other vehicles. A vehicle mark on the digital map is selected 
to automatically call the corresponding vehicle by telephone, 
allowing voice communications and. data transmission. 
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[Scope of Claims] 

[Claim 1] A vehicle position information providing system, 
characterized by comprising: vehicles each provided with means for 
collecting own-vehicle position information, means for transmitting 
the own-vehicle position information to a management center, and 
an on-vehicle display device for displaying marks in corresponding 
positions of the plurality of vehicles on a digital map; and the 
management center provided with vehicle position information 
distributingmeans for distributing the vehicle position information 
to each of the vehicles . 

[Claim 2] The vehicle position information providing system in 
accordance with claim 1, characterized in that : the vehicle position 
information distributing means is provided with means for adding 
a group identification number to position information to be 
distributed from the management center to each of the vehicles; 
and. each of the vehicles is provided with means for identifying 
the group identification number and displaying only information 
on vehicles belonging to a group, 

[Claim 3] The vehicle position information providing system in 
accordance with claim 1, characterized in that the vehicle position 
information distributing means is provided with means for adding 
a cellular telephone number of a telephone mounted to the vehicle 
to position information to be distributed from the management center 
to each of the vehicles. 
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[Claim 4) The- vehicle position information providing system in 
accordance with claim 1, characterized in that the system is provided 
with means for, in response to selection of a vehicle mark on the 
digital map displayed on the on-vehicle display device, calling 
the corresponding vehicle by telephone to start voice 
communications . 

[Claim 5] The vehicle position information providing system in 
accordance with claim 1, characterized in that the system is also 
provided with means for, in response to selection of a vehicle mark 
on the digital map displayed on the on-vehicle display device, calling 
the corresponding vehicle by telephone to transmit data such as 
a text message and route guidance to a destination. 
[Claim 6] The vehicle position information providing system in 
accordance with claim 1, characterized in that the vehicle position 
information distributing means includes means for distributing the 
position information on the plurality of vehicles to each of the 
vehicles from the management center via a satellite digital audio 
broadcasting system. 

[Claim 7] A vehicle position information providing method, 
characterized by comprising: collecting own-vehicle position 
information in each of vehicles;, transmitting the own-vehicle 
position information to the management center; distributing the 
position information on a plurality of vehicles to each of the vehicles 
from the management center; and in each of the vehicles, displaying 

4 



marks in corresponding positions of the plurality of vehicles on 
a digital map of an on-vehicle display device. 

[Claim 8] . The vehicle position information providing method in 
accordance with claim 7, characterized by further comprising : adding 
a group identification number to the position information to be 
distributed from the management center to each of the vehicles; 
and in each of the vehicles, identifying the group identification 
number and displaying only information on vehicles belonging to 
a . corresponding group. 

[Claim 9] The vehicle position information providing method in 
accordance with claim 1 , characterized by further comprising adding 
a cellular telephone number to the position information to be 
distributed from the management center to each of the vehicles. 

[Claim 10] The vehicle position information providing method in 
accordance with claim 7, characterized by further comprising, in 
response to selection of a vehicle mark on the digital map displayed 
on the on-vehicle display device, calling the corresponding vehicle 
by telephone to start voice communications. 

[Claim 11] The vehicle position information' providing method in 
accordance with claim 7, characterized by further comprising, in 
response to selection of a vehicle mark on the digital map displayed 
on the on-vehicle display device, calling the corresponding vehicle 
by telephone to transmit various data such as a text message and 
route guidance to a destination. 
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[Claim 12) The vehicle position information providing method in 

accordance with claim 1, characterized by further comprising 

distributing the position information on the plurality of vehicles 

to each of the vehicles from the management center through a satellite 

digital audio broadcast. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention belongs] The present 
invention relates to a vehicle position information providing system, 
and more particularly to a vehicle position information providing 
system for managing dynamic' states of respective vehicles by 
collecting own-vehicle position information from respective 
managing vehicles into one place by means of mobile communication, 
by displaying their. own-vehicle position information as marks by 
use of a map display device, and by other such operations. 
[0002] 

[Prior Art] An on-vehicle device such as a car navigation system 
has a function of calculating a position of the own vehicle by using 
a GPS, a vehicle speed, a gyro, and a map matching technique . Position 
information calculated on this vehicle is transmitted to a management 
center by means of mobile communication such as a cellular telephone . 
In the management center, a map display device is used to display 
each vehicle as a mark on a map and thereby manage dynamic states 
of vehicles. Examples of such a vehicle position information 
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management system includes one disclosed in JP 5-67113 A. Fig. 6 
shows an example of a conventional vehicle dynamic state management 
system. 

(0003] An automobile 10 receives navigation radio waves containing 
tracking data and time from a plurality of GPS satellites 2 and 
measures an own-vehicle position. The automobile 10 is also equipped 
with a travel management recorder (VDR) 13 and collects travel 
management data. The travel management data and own-vehicle 
position data are transmitted to an office 20 by a mobile radio 
transmitter/receiver 12. In the office 20, the vehicle position 
and travel data are received and the vehicle position is displayed 
on a display device 24 . Further, based on those data, an instruction 
and data necessary for delivery operation by automobile are obtained 
by a workstation 22 and transmitted to the automobile 10 via a mobile 
radio base station 21. In the automobile 10, the instruction and 
data received by the on-vehicle mobile radio transmitter/receiver 
12 are displayed on an on-vehicie display device 14. Accordingly, 
the delivery operation can be performed according to the instruction 
from the office, making it possible to improve delivery operation 
efficiency. 
f0004) 

(Problem to be solved by the Invention] However, in the conventional 
vehicle dynamic state management system, own-vehicle position 
information on each vehicle is displayed on a display device on 



a side of a fixed station such as an office or a management center, 
but cannot bedisplayedona vehicle side- Therefore, vehicles cannot 
confirm positions of one another. For example, there is a problem 
in that it is impossible to perform patrolling with efficiency, 
to perform delivery operation with efficiency, and while driving, 
confirm the positions of one another among vehicles whose users 
are friends with one another. 

[0005] The present invention has an object to solve the above problem, 
and to provide a vehicle with position information on a plurality 
of vehicles so as to allow the vehicles to confirm positions of 
one another. 

[0006] 

(Means for solving the Problem] In order to achieve the above object, 
according to the present invention, a vehicle position information 
providing system is configured to include: vehicles each provided 
with means for collecting own-vehicle position information, means 
for transmitting the own-vehicle position information to a 
management center, and an on-vehicle display device for displaying 
marks in corresponding positions of a plurality of vehicles on a 
digital map; and the management center provided with vehicle position 
information distributing means for distributing the position 
information on a plurality of vehicles to each- of the vehicles- 
[0007] The above configuration makes it possible to provide each 
of the vehicles with the position information on a plurality of 
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other vehicles and allows the vehicles to confirm the positions 
of one another . 

[0008] Further, the vehicle position information distributing means 
is provided with means for adding a group identification number 
to the position information to be distributed from the management 
center to each of the vehicles, and each of the vehicles is provided 
with means for identifying the group identification number and 
displaying only information on vehicles belonging to a corresponding 
group. The above configuration makes it possible to share the 
position information only within the group. 

[0009] Further, the vehicle position information distributing means 
ia provided with means for adding a cellular telephone number to 
the position information to be distributed from the management center 
to each of the vehicles. By being thus configured, the system is 
also provided with means for, in response to selection of a vehicle 
mark on the digital map displayed on the on-vehicle display device, 
calling the corresponding vehicle by telephone to start voice 
communications. The above configuration makes it possible to 
automatically call a vehicle displayed on the map by telephone. 
[0010] Further, the systemis alsoprovidedwithmeans f or, in response 
to selection of a vehicle mark on the digital map displayed on the 
on-vehicle display device, calling the corresponding vehicle by 
telephone to transmit various data such as a text message and route 
guidance to a destination . The above conf igurationmakes it possible 

9 



to automatically transmit the data to a vehicle displayed on the 
map. 

[0011] Further, the vehicle position information distributing means 
is provided with means for distributing the position information 
on the plurality of vehicles to each of the vehicles from the 
management center via a satellite digital audio broadcasting system. 
The above configuration makes it possible to broadcast the vehicle 
position information to vehicles within a wide range. 

[0012] 

[Embodiment Mode of the Invention] According to the invention as 
described in claim 1 of the present invention, a vehicle position 
information providing system includes: vehicles each provided with 
means for collecting own-vehicle position information, means for 
transmitting the own-vehicle position information to a management 
center, and an on-vehicle display device fpr displaying marks in 
corresponding positions of the plurality of vehicles on a digital 
map; and the management center provided with vehicle position 
information distributing means for distributing vehicle position 
information to each of the vehicles, and has a function of providing 
a vehicle side with the position information on a plurality of other 
vehicles . 

[0013] According to the invention as described in claim 2 of the 
present invention, in the vehicle position information providing 
system in accordance with claim 1, the vehicle position information 
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distributing means is provided with means for adding a group 
identification number to position information to be distributed 
from the management center to each of the vehicles; and each of 
the vehicles is provided with means for identifying the- group 
identification number and displaying only information on vehicles 
belonging to a group, and has a function of limiting the provision 
of the vehicle position information to a group basis, 
[0014] According to the invention as described in claim 3 of the 
present invention, in the vehicle position information providing 
system in accordance with claim 1, the vehicle position information 
distributing means is provided with means for adding a cellular 
telephone number to position information to be distributed from 
the management center to each of the vehicles, and has a function 
of transmitting the telephone number simultaneously with the 
position of a vehicle. 

[0015] According to the invention as described in claim 4 of the 
present invention, the vehicle position information providing system 
in accordance with claim 1 is provided with means for, in response 
to selection of a vehicle mark on the digital map displayed on the 
on-vehicle display device, calling the corresponding vehicle by 
telephone to start voice communications, and has a function of calling 
by telephone a vehicle whose position is confirmed on the map by 
an operation of selecting the vehicle, 

[0016] According to the invention as described in claim 5 of the 



present invention, the vehicle position information providing system 
in accordance with claim 1 is provided with means for, in response 
to selection of a vehicle mark on the digital map displayed on the 
on-vehicle display device, calling the corresponding vehicle by 
telephone to transmit various data such as a text message and route 
guidance to a destination, and has a function of transmitting the 
data by an operation of selecting a vehicle whose position is confirmed 
on the map. 

[0017] According to the invention as described in claim 6 of the 
present invention, in the vehicle position information providing 
system in accordance with claim 1, the vehicle position information 
distributing means includes means for distributing the position 
information on the plurality of vehicles to each of the vehicles 
from the management center via a satellite digital audio broadcasting 
system, and has a function of broadcasting the vehicle position 
information to vehicles within a wide range. 

[0018] According to the invention as described in claim 7 of the 
present invention, a vehicle position information providing method 
includes: collecting own-vehicle position information on each of 
vehicles; transmitting the own-vehicle position information to a 
management center; distributing position information on a plurality 
of vehicles from the management center; and displaying marks in 
corresponding positions of the plurality of vehicles on a digital 
map on an on-vehicle display device of each of the vehicles, and 
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has a function of providing a vehicle side with the position 
information on a plurality of other vehicles. 

[0019] According to the invention as described in claim 8 of the 
present invention, the vehicle position information providingmethod 
in accordance with claim 7 includes: adding a group identification 
number to the position information to be distributed from the 
management center to each of the vehicles / and in each of the vehicles, 
identifying the group identification number and displaying only 
information on vehicles belonging to a corresponding group, and 
has a function of limiting the provision of the vehicle position 
information to a group basis, 

[0020] According to the invention as described in claim 9 of the 
present invention, the vehicle position information providingmethod 
in accordance with claim 7 includes adding a cellular telephone 
number to the position information to be distributed from the 
management center to each of the vehicles, and has a function of 
transmitting the telephone number simultaneously with the position 
of a vehicle. 

[0021] According to the invention as described in claim 10 of the 
present invention, the vehicle position information providing method 
in accordance with claim 7 includes, in response to selection of 
a vehicle mark on the digital map displayed on the on-vehicle display 
device, calling the corresponding vehicle by telephone to start 
voice communications, and has a function of calling by telephone 
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a vehicle whose position is confirmed on the map by an operation 
of selecting the vehicle, 

[0022] According to the invention as described in claim 11 of the 
present invention, the vehicle position information providing method 
in accordance with claim 7 includes, in response to selection of 
a vehicle mark on the digital map displayed on the on-vehicle display 
device, calling the corresponding vehicle by telephone to transmit 
various data such as a text message and route guidance to a destination, 
and has a function of transmitting the data by an operation of 
selecting a vehicle whose position is confirmed. on the map. 
[0023J According to the invention as described in claim 12 of the 
present invention, the vehicle position information providingmethod 
in accordance with claim 7 includes distributing the position 
information on the plurality of vehicles to each of the vehicles 
from the management center through a satellite digital audio 
broadcast, and has a function of broadcasting the vehicle position 
information to vehicles within a wide range. 

[0024] Hereinafter, detailed description will be made of an 
embodiment of the present invention with reference to Figs. 1 to 
5. 

[0025] (Embodiment) The embodiment of the present invention provides 
a vehicle position information providing system in which each vehicle 
collects own-vehicle position information and sends the own-vehicle 
position information to a management center by means of a cellular 
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telephone or an automobile telephone, position information on a 
plurality of vehicles is sent from the management center to each 
vehicle through a satellite digital audio broadcast, and each vehicle 
references position information on another vehicle and automatically 
performs voice communications and data transmission with the other 
vehicle . 

[0026] Fig. 1 is a functional block diagram of the vehicle position 
information providing system according to the embodiment of the 
present invention. In Fig. 1, a vehicle la is an automobile mounted 
withmeans for collecting, sending/receiving, anddisplaying vehicle 
position information, and exists in plurality as vehicles a, b, . . . . 
A car navigation device lb is a device for detecting and displaying 
own-vehicle position information. An input device Ic is a tpuch 
panel or a remote control and serves to operate the car navigation 
device, a telephone unit, and a satellite digital audio broadcast 
receiver. A display Id is a display device for the car navigation 
device, which displays information by control from the car navigation 
device. 

(0027] A telephone unit le includes a cellular telephone or an 
automobile telephone and a modem unit, and is used for connection 
to a mobile telephone line or an automobile telephone line. The 
telephone unit le operates according to an instruction to transmit 
own-vehicle position information issued from the car navigation 
device, and serves to transmit the own-vehicle position information 
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from a vehicle to the management center and to automatically perform 
voice communications and data transmission with the other vehicle. 
A satellite digital audio broadcast receiver If receives a satellite 
digital audio broadcast, and serves to receive vehicle position 
information from the management center and transmit the information 
to a navigation system. 

[0028] A management center Ig performs management and distribution 
of vehicle position information. A telephone unit Ih is connected 
to the public telephone line and used for receiving position 
information from vehicles. A vehicle position information 
management system li accumulates ovm-vehicle position information 
collected from each vehicle and issues an instruction to edit and 
transmit information to be distributed to the vehicles , A- satellite 
digital audio broadcast transmitter/receiver Ij is connected to 
a satellite digital audio broadcasting facility and transmits the 
vehicle position information from the vehicle position information 
management system to the satellite digital audio, broadcasting 
facility. A telephone line network Ik connects each vehicle with 
the management center and is composed of a mobile communication 
network and a fixed public line network, A satellite broadcasting 
facility 11 is composed of a broadcasting facility for transmitting 
broadcast data to a geostationary satellite and a satellite 
broadcasting facility such as a geostationary satellite for 
performing a broadcast to all receivers, and connects the management 
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center with each vehicle for distribution of the vehicle position 
information. 

, (0029) Fig. 2 is a functional block diagram of the car navigation 
device of the vehicle position information providing system 
according to the embodiment of the present invention. In Fig. 2, 
own-vehicle position detecting means 11a represents means for 
calculating an own-vehicle position based on a matching algorithm 
in which GPS information received by a GPS antenna, vehicle speed 
information detected by a vehicle speed sensor, and rotational 
information detected by a gyro sensor are compared with road 
information stored in a digital map database . Own-vehicle position 
displaying means lib represents means for displaying a digital map 
with the detected own-vehicle position at the center . Route guidance 
means 11c represents means for guiding a user to a destination 
designated by the user by indicating a route. 

[0030] Vehicle position information providing means lid represents 
means for displaying vehicle marks in corresponding geographical 
positions on the digital map based on the\position information on 
a plurality of vehicles including the own vehicle and the. other 
vehicles which is received from the' management center. Automatic 
voice communications means lie represents means for selecting the 
vehicle mark on the digital map to automatically call the 
corresponding vehicle by telephone and start voice communications. 
Automatic data transmission means llf represents means for selecting 
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the vehicle mark on the digital map to automatically call the 
corresponding vehicle by telephone and transmit data. 
[0031] Fig. 3 is a process flow chart of the vehicle position 
information management system according to the embodiment of the 
present invention. In Fig. 3, own-vehicle position detecting 
process means 2a represents means for detecting the position of 
a vehicle . Own-vehicle position information editing process means 
2b represents means for editing the own-vehicle position information 
into transmission information to be transferred to the management 
center. Own-vehicle position information transmitting process 
means 2c represents means for transmitting the own-vehicle position 
information to the management center. Own-vehicle position 
information receiving process means 2d represents means for 
receiving the own-vehicle position information from each vehicle 
via the public telephone line. Own-vehicle position information 
accumulating process means 2e represents means for temporarily 
accumulating the own-vehicle position information collected from 
each vehicle. Vehicle position information editing process means 
2j represents means for editing the vehicle position information 
on all the vehicles into distribution information . Vehicle position 
information transmitting process means 2k represents means for 
transmitting the vehicle position information through a satellite 
digital audio broadcast. 

[0032] Vehicle position information receiving process means 21 
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represents means for receiving the vehicle position information 
from the management center through the satellite digital audio 
broadcast receiver. Vehicle position information displaying 
process means 2m represents means for displaying the vehicle marks 
on the digital map of the display. Vehicle-^mark input process means 
2n represents means for displaying a selection window or. thie like 
for selection between automatic voice communications and automatic 
data transmission. Vehicle-mark input judging process means 2o 
represents means for determining whether the automatic voice 
communications or the automatic data transmission has been selected. 
Automaticvoice communications means 2p represents means for reading 
out a telephone number and issuing a call instruction to the telephone 
unit to start voice communications. Automatic data transmission 
means 2q represents means for performing data transmission. 
[0033] Fig. 4 is an example of a telegraphic message transmitted 
from the management center to each vehicle through a satellite digital 
audio broadcast according to the embodiment of the present invention . 
In Fig. 4, a header part 3a is a part into which identification 
information is written . A data part 3b is a part into which position 
information and the like are written. 

[0034] Fig. 5 is an example of a screen displayed on the vehicle 
dynamic state management system according to the embodiment of the 
present invention. In Fig. 5, a digital map 4a is. a map displayed 
on the screen of the vehicle dynamic state management system. An 
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arrow 4b is a mark indicating the position and travel direction 
of a vehicle. 

[0035] Description will be made of operations of the thus-configured 
vehicle position information providing system according to the 
embodiment of the present invention. First, the operations are 
performed on a vehicle side from own-vehicle position detection 
to own-vehicle position information transmitting process with 
respect to the management center. In the car navigation device, 
a GPS receiver, a vehicle speed sensor, a gyro sensor, a map matching 
process, and the like are used to detect a position on the vehicle 
(2a) . The own-vehicle position information is edited into the 
transmission information to be transferred to the management center 
(2b) . The car navigation device instructs the telephone unit to 
transmit the own-vehicle position information to thereby transmit 
it to the management center by a cellular telephone or an automobile 
telephone (2c) . 

[00361 Next, the operations are performed by a center from own-vehicle 
position information reception to distribution of vehicle position 
information to each vehicle. In the telephone unit, the own-vehicle 
position information is received from each vehicle via the public 
telephone line (2d) . Here, even when receiving the^ own-vehicle 
position information, the vehicle position information management 
system does not perform the distribution thereof to each vehicle 
at that instant, but temporarily accumulates the own- vehicle 
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position information collected from each vehicle and collectively 
transmits the own-vehicle position information on all the vehicles 
at each predetermined interval. Accordingly, loads through the 
satellite digital audio broadcast are reduced- In addition, 
assuming that the data size per vehicle is within 100 bytes, through 
a satellite digital audio broadcast with a bandwidth of 256 Kbytes 
per channel/ 250,000 vehicles per channel can be transmitted for 
1 second: Therefore, if an updating interval is set to 5 seconds, 
1,250,000 vehicles per channel can be transmitted at a time. As 
apparent from the above, in the vehicle position information 
management system^ the own-vehicle position information is 
accumulated (2e) . Each time a predetermined time elapses, the 
vehicle position information on all the vehicles is edited into 
the distribution information, based on the latest information on 
the vehicle position of ail the vehicles which has been accumulated 
up to then (2 j ) . The vehicle position information management system 
instructs the satellite digital audio broadcast transmitter to 
trainsmit the vehicle position information to thereby transmit it 
to each of the vehicles through a satellite digital audio broadcast 
(2k). 

[0037] As exemplified in Fig. 4, in the telegraphic message 
transmitted from the management center to each vehicle, the header 
part is assigned with a.group identification number (3e) . This makes 
it possible toplace such a limitation that information can be received 



by only vehicles within a particular group such as vehicles belonging 
to the same company. The header part is further assigned with a 
vehicle identification number (3d.) . This makes it possible to place 
such a limitation that individual response information can be 
received by only the corresponding vehicle. Also, the data part 
is assigned with* a telephone number {3g) as well as position 
information (3f ) . This is the telephone number of the cellular 
telephone or automobile telephone owned by the corresponding vehicle, 
and it is possible to read out this telephone number to call thereto 
when the automatic voice communications and the automatic data 
transmission are processed in the vehicle. 

[0038] Finally, the operations are performed on the vehicle side 
from vehicle position information reception to vehicle position 
information display, automatic voice communications , and automatic 
data transmission. The vehicle position information from the 
management center is received through the satellite digital audio 
broadcast receiver (21) . The vehicle position information is 
transmitted from the satellite digital audio broadcast receiver 
to the car navigation device, and the vehicle marks are displayed 
on the digital map of the display (2m) . 

[0039] As exemplified in Fig. 5, on the screen displayed. on the 
vehicle dynamic state management system, the travel direction is 
expressed by the arrow direction. in a position located in the 
corresponding latitude/longitude coordinates on the digital map 



4a (4b) . When the vehicle mark is selected from the digital map, 
a selection window or the like for selection between automatic voice 
conununications and automatic data transmission is displayed (2n) . 
It is determined in the selection window whether the automatic voice 
communications or the automatic data transmission has been selected 
(2o) . If the selection ismade for the automatic voice communications/ 
the telephone number added to the vehicle position information on. 
the corresponding vehicle is read out, and the call instruction 
is issued to the telephone unit to start voice communications (2p) . 
If the selection is made for the automatic data transmission, 
transmission data such as an email message, a map detection result, 
or a route retrieval result is designated, the telephone number 
added to the vehicle position information on the corresponding 
vehicle is read out, the call instruction is issued to the telephone 
unit to start communication and perform data transmission (2q) . 
[0040] As described above, according to the embodiment of the present 
invention, the vehicle position information providing system is 
configured such that each vehicle collects the own-vehicle position 
information and sends the own-vehicle position information to the 
management center by means of the cellular telephone or the automobile 
telephone, the position information on the plurality of vehicles 
is sent from the management center to each vehicle through the 
satellite digital audio broadcast, and each vehicle references the 
position information on another vehicle and automatically performs 
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the voice communications and the data transmission with the other 
vehicle. As a result, it is possible to distribute the position 
information on the other vehicles to each vehicle and allow the 
vehicle position information to be displayed. Further, the 
designation of the vehicle mark: makes it possible to easily perform 
the automatic voice communications and the automatic data 
transmission, and to transfer the information between the vehicles. 
[0041] 

[Effects of the Invention] As apparent from the above description, 
according to the present invention, the vehicle position inf ormation 
providing system is configured to include the own-vehicle position 
information collecting means provided to each vehicle, the means 
for transmitting this to the management center, the own-vehicle 
position information distributing means for distributing the 
own-vehicle position information on each vehicle from the management 
center, and the on-vehicle display device for displaying the marks 
in the corresponding geographic positions on the digital map in 
order for each vehicle to confirm the position of the plurality 
of vehicles including the own-vehicle and the other vehicles. 
Consequently, an effect can be produced in that the vehicles can 
confirm positions of one another, and patrolling and delivery 
operation are performed with efficiency. 

[0042] Further, the own-vehicle position information distributing 
means is provided with the means for adding the group identification 
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number to the position information to be distributed from the 
management center to each vehicle, and the vehicle is provided with 
the means for identifying the group identification number and 
displaying only information on the vehicles belonging to the 
corresponding group. Consequently, an effect can be produced in 
that the position information can be shared within each group. 
[0043] Further, the system is provided with the means for, by selecting 
the vehicle mark on the digital map displayed on the on-vehicle 
display device, automatically calling the corresponding vehicle 
by telephone to start voice communications. Consequently, an effect 
can be produced in that the vehicles can easily interact with each 
other by the voice communications. 

[0044] Further, the own-vehicle position information distributing 
means is provided with the means for adding the cellular telephone 
number to the position information to be distributed from the 
management center to each vehicle. Consequently, an effect can be 
produced in that the calling by telephone can easily be made. 
[0045] Further, the vehicle is provided with the means for, by 
selecting the vehicle mark on the digital map displayed on the 
on-vehicle display device, automatically calling the corresponding, 
vehicle by telephone to transmit data such as characters describing 
transmission contents and route guidance to a destination. 
Consequently, an effect can be produced in that the data can easily 
be transferred between the vehicles. 
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[Brief Description of the Drawings] 

[Fig. 1] A block diagram of a vehicle position information providing 
system according to an embodiment of the present invention. 
[Fig. 2] A process block diagram of the car navigation device composing 
the vehicle position infonnation providing system according to the 
embodiment of the present invention. 

[Fig. 3] A process flow chart of the vehicle position information 
providing system according to the embodiment of the present 
invention. 

[Fig. 4) An example of a telegraphic message transmitted/received 
through a satellite digital audio broadcast in the vehicle position 
information providing system according to the embodiment of the 
present invention. 

[Fig- 5] An example of a screen displayed on the vehicle position 
information providing system according to the embodiment of the 
present invention. 

[Fig. 6] A conceptual diagram of a conventional. vehicle dynamic 
state management system. 
[Description of Symbols] 
2 GPS satellite 

10 automobile 

12 mobile radio, transmitter/receiver 

13 travel management recorder 

14 on-vehicle display device 
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20 office . 

21 mobile radio base station 

22 workstation 

24 display device 

la vehicle 

lb car navigation device 

Ic input device 

Id display device 

le mobile unit 

If satellite digital audio broadcast receiver 

Ig management center 

Ih telephone unit 

li vehicle position information management system 

Ij satellite digital audio broadcast transmitter 

Ik telephone line network 

11 satellite broadcasting facility 

11a own-vehicle position detecting means 

lib own-vehicle position displaying means 

11c route guidance means 

lid vehicle position information. providing means 

lie automatic voice communications means 

llf automatic data transmission means 

2a own-vehicle position detecting process means 

2b own-vehicle position information editing process means 
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2c 


own-vehicle position information transmitting process means 


2d 


own-vehicle position information receiving process means 


2e 


own-vehicle position information accumulating process means 


2 j • 


vehicle position information editing process means 


2k 


vehicle position information transmitting process means 
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vehicle position information receivina orocess means 


2n\ 
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2p 


automatic voice communi f^at* i r>n s mpan^ 


2q 


automatic data transmission means 
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header oart 


3b 


data part 


3d 


vehicle identification niimbPT 


3e 


group, identification number 


3f 


position information 


3g 


telephone number 


4a 


digital map 


4b 


arrow 
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FIG. 1 

11 SATELLITE BROADCASTING FACILITY * 

Ik TELEPHONE LINE NETWORK 

la VEHICLE b 
VEHICLE a 

If SATELLITE DIGITAL AUDIO BROADCAST RECEIVER 

le TELEPHONE UNIT 

Id DISPLAY 

Ic INPUT DEVICE 

lb CAR- NAVIGATION DEVICE 

Ig MANAGEMENT CENTER 

Ij SATELLITE DIGITAL AUDIO BROADCAST TRANSMITTER 

li VEHICLE POSITION INFORMATION MANAGEMENT SYSTEM 

FIG. 2 

11a OWN- VEHICLE POSITION DETECTING MEANS 

lib OWN-VEHICLE POSITION DISPLAYING MEANS 

11c ROUTE GUIDANCE MEANS - 

lid VEHICLE POSITION INFORMATION PROVIDING MEANS 

lie AUTOMATIC VOICE COMMUNICATIONS MEANS 

llf AUTOMATIC DATA TRANSMISSION MEANS 

FIG. 3 
VEHICLE 
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CENTER 

2a OWN-VEHICLE POSITION DETECTING PROCESS MEANS 

2b OWN-VEHICLE POSITION INFORMATION EDITING PROCESS MEANS 

2c OWN- VEHICLE POSITION INFORMATION TRANSMITTING PROCESS MEANS 

2d OWN-VEHICLE POSITION INFORMATION RECEIVING PROCESS MEANS 

2e OWN-VEHICLE POSITION INFORMATION ACCUMULATING PROCESS MEANS 

2j VEHICLE POSITION INFORMATION EDITING PROCESS MEANS 

2k VEHICLE POSITION INFORMATION TRANSMITTING PROCESS MEANS 

21 VEHICLE POSITION INFORMATION RECEIVING PROCESS MEANS 

2m VEHICLE POSITION INFORMATION DISPLAYING PROCESS MEANS 

2n VEHICLE-MARK INPUT PROCESS MEANS 

2o VEMICLE^MARK INPUT JUDGING MEANS 

FIG. 4 . 

3a HEADER PART 

3b DATA PART 

3d VEHICLE IDENTIFICATION NUMBER 

3e GROUP IDENTIFICATION NUMBER 

3f POSITION INFORMATION 

3g TELEPHONE NUMBER 

FIG. 6 

10 ON-VEHICLE SIDE 

20 OFFICE SIDE 
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